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^iji jl ..J^i ^gJ LS J \& i ^ lrO>^ J l . i^^J ^ Lj l cJ^ ^ Aj J ^" ** ^ 3* 
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Jk—J wLwJ^gxisS APeJj Aj ^Sl J Aj'ijJ j^sJ l^oJ^S Ul . J.O b 0^ 1 -Lj 

.Ji/jj-i5 a^o* aj jX*oj < 5 !^ lj olj 

JJJ Jj Ip Ip-u^L ji 3 jki c_5sj jOk^ ApcO’ ASjl c^i5s-^ 

ji p^ijij./ j ^—9 oLjL j ol^ib ljj^S a^ ji JO*jj li <\m> a5\1j 

COL^Saj (jUj^A Lj j£j A^JJ Ji U 3 j L* J L>^ Ji jJ tj LJ I 

pi _ i IgJ 1 j) A_ S *U*9 b c^i IaA*«iAIA ££^! Jj I Aj ^j^Sb j^; } . b 

l— a I i y y J IS C^9 L_j C~*0 j I Aj a^^-S j>jj! .il^j ^ ^c*^*AaJ3 I L> 

y U J jl C^SO L*> C-«-wm^j i J 3.s>~ ji ^5J .i j.SC i ^j AIS b lj AprJ i 

C-^liib ^3i cCJ J oLilj J Lj i Aj J 03 b IJ i j.>- 0 IJ ^S" Jj j Ji A^ 
c**» y\^ A aS I j Iaa^U 3 <-y^ lk>» j^ j>~ i b a 5 ili <^wJ 5 Ia/ i jjj 
^ jlw A-S jl9i (_jj I .i JA.(^jlOAlSb* J O-J (ji Ji C-ib Ji b 

ji JU» 0.^1 _}-^J J jU2^>-] OJJ>v? A— J CU^I jl Ji A>J | jl 

^5 i A**>caS * 1 , i A$ wXrvJ An^vtJ 1 i J O»o3 b 6 i J ^J>9 l?*^ Aj 1*^? >A5 Ji 

» -J 11^* jL«*j Jli:^o 1 Aj i L“ a^oJj& jl axJ* jS^jjlS a5^ JJ» p!(0*«^i 

0*J (JL~*b Aj 3 Jji j?) lJ*«^ 4Ji J1$ jl j.^^~^ A^ ij^ Aa9J 

^a«S J CoiSvJ i J>~ p*AAj Sjb Ji jb' ( jf C—SC Aj ^jlS Ui ,J.J» 

.jl A/ijjJ (^l^liib j^i ( 5 JJ jl jS^ijc/^ Ujfj^J.Aj 
pb* A_j ijj J1=^ (5ij,/® jjSwj ^S" cl5wj li Ji ^J IS ^Lv2j>J ejj-i^ 
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j cJU^*A jL~j ji ^^Sw^-U J ^wUbl ^Ua^jaa 

^jiy ^ J*^i Aj J*^^c£^J^i J t A V^> J ^->^Ji j^J^7 

^Ui aS^J^j Jjij l^jli^ oifji^i ^o-L'jJ’JJ tSO- ,0 ^ 

6 ^ 

•penes' 4 Y ,j^^Ji 0 J>^o'J •‘-^k tfjr** Jj^jScjUj a/j 5 ^>- a^o;a 
jjJ jJJl^>- c^' li *»^o o&i* j Asdw a^JAa Aj ^ L* 1 jf 
(J l i I^U*m9 ^j. I ^Ij* Aj ^ Jj^ J Aj c^i J^j UbS 

o I J y- 0 1 A S JJ L tjJ0 JJ> I j_>- 4 —S jfri jljj-v«l . J_J Ifi j- 4 1 Y' U^* 

^ tl >i I A_S ! Jij o,4*^ J 5 -> ^ 4 J^ iUj C^j^J b 

a^A-pxj I J3 c^ 5 CoS JA>* jA cp.4^ O ° (j - *^? 

. I i JAA | ^sA 



jir 5 ^ a* j © jUj *5 ©i? 

wl tl • 

YY ^ Y j-* 4 ^ \ / Y rA ^ -£ 1 1 \ \ LS ^wfl>»U gtjJljt I 

cro-H 0^-4^ * (c/y^j p_iji; ji j^iy y o =) 

ii j c^VlC; oily» (^^‘j Jib I J© o^; (_£ J * l3 ^ a >" <£ tAw*^ IS *— 

jl J C-9jS j|^_S jLj.j JUa ^j 45 cjl^j^U Jo^l^ 

ol3^ U ^*^ b <jb* I C^l© 4$ <_£ Jks^A jL~j c->b‘l£*l <u.js> L 
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Jy j u>i^ jb~j o-^l jl jl aS oV^U^ ^jj 
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jl oOif a^ .cu^b 4/1^5 cpt—* cA^ b&b I jl 

•*kbj* i£j-&> ££& Oij-0' <j\ji Jibj JjIs J^p j 

AXi^j ^*9ij ^U&dJjJU A_S Jj JU~j A jj O b^l —iJ ^»Jj-a 1 

•ijb *j\Ay \j J <£^ 4 ** Ji 

oJ_4P olSi/b Ji $ ^.bj j! ^ A¥?/Y¥ °A ->i 

c-j^ v2i^ (jljb ^5bbb>-lj ^bl oU c—>jb» ajj AojS ob» c^b 
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.^J-Sji ua? (\ r) yy/yy \y -a^-i f ->i ts^rM 
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j! ( j>-jb ^ j)*J I^J>J>J —A (3^^' jr^J <S^ji 

Jb* la‘UJ'li j-j <k^JC& ol j j$ ^ Iwjb (^lUj jl 4 —$ 

IajIja U jjtS jl ji ,j^l«a ^/Ix^U jjl>-^I aj^aS4^Xa elS^lj 
C~>-L« 3 cIa4j jlj j-S ojfJj'l ^1 j-j <^4* Jb* 

JJUjLj Ij 53 —bj oJ*£ ^-v^J b4*«*>* tj—i_y ai^ J 1 i ^& a > 

UdJlplsj^l oJJ I ^ o^J (SJ^-oxaJ. <^>0l ij 

4£.U>| cjUyb jIa^ J tjsUJ lb !^aU* J JJyj{ aJ^lo^Jj alj jl 

^la>ddpli 3j'j\Sd>f JJIqJ^j U 0*0^ ^ £}t **^ 3 b ^ 

c?^*bt; b^T o\z i£\j. \*\ 

$33 — A J^a t.**,^9 ^Ulj — ili ob*J j5 b_j 

{j-i j>^JS*-t UdOpls aS jj> jL# 3 cJb ^yj^S $jj jtL^I 

^IgP j*Jy3 ~a jl ‘UjAIa *S <X& c-*>-^ I J I Ji ij^—>- ^Jj-s^ 

o-lw/* (^Ijj ^5 !>\i* .Uj b Jbb'i ^Ai 

L 4 ^tJ Is a;^ jj^j-5 ajl^'l ijy ji cJj^—^ jl—£ i j^j ^uki 
^o (^S^i t^^Ai —§A* ‘—5v ^ fb>t*l J ^ibsl j*A i^j! J-—{i 
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,A/^ A^JJLft ^ b (j 1 J C*-b£ ^J.b3lj 0*3 J i *-b J 

a_JS y*/> jiJb o J-J j>J ^b ^ y^ <^^*3 Jjl c£^3jj Ji 

.JbJbi^ wb Ip <b^>J ji Uiw> Ua^O* A*A 

ji ^>-^ *bi> ^jk* 4—S 0*3jS y*j alj ^‘-UA 

^I^SCp-jI Ij IgjTk-S^ AS I ^*3 c-b'jl'-b*^ j><^ ^*1 J^IjAj e£3V*0^^o-i 
<b ^JULa .cJ^ < b>vw t<jk^* cS^y jd ‘bSC ^ c C$J^P 

fjbw j) jl jJc ^I aj^? alj 31 ^ <y V I;*Aj*XA j^ju a^o Ji 

Aj ^j/» (jjlglv?! (^b^« ^ I J t(*b*^ 6*b lj>- ^ypy c^Ig-L^l 

L La$) <-b # i jd o Lj { jjd ^ <jkx* t-5C>S 

(b4i j^O^lb ajjJ JiL-Jb ^3L>'aS c^k^a 4/jjlijAS ^UoTjl 

C-*** 1 ^2 i x?2 (£ k^ J J 31 J*b i k» y*^ t^* 5 J 1 J f W ^“ J fl *bl5 <bO>” 

Aj j.Sk' aS wU-ib o.A.3 j jij j a 5 I b bob jl.Ab»oj b a5 

l; Ob*U^ Jsio^b lj ^IfU! y* <Jjl tsb^5^~ il-u; 

AX^Iwb—5 ybu* ^l^JV^AJo! yji^ ol (jb’l ->b J iij—‘bvjJXA 
oa j i a*wwUa a_ 5 Iji3 <c***»l y^ b coi yj ^_5 ^ fj^ 4 oj^ 

U| ;i j* I ^ik* A$ c jib Iw j;>- i^d 6^ i fWl iSUs^y 9 ^" 

\j ^UaIwI j a*a (jkb» ^l^/yll «-5k5 L ^ 

.cJjS A>tO‘ jJ> y cs4k»!' b (^iJ^s^ iJ-bw j j 

JbUJ ^ ^U j*Jp ubvb ^ j->J yjb ^-33 3! ‘-r'f y^-b 

ojS b ^3^1^^^ J^i y^U; j oj. 

^j.>tjAj A^^xiA y^i o I ji j 6 wLvjj Ua^ aS ^ bS 

Yo o iJ*A__^ Ji A_„S co 1 I u-^klS kXi fd<-b—* ? ^ *&j-& y j^t 

(* IjCk-1 aT tXC^y* 1 ^^*>>1*3 Ij ^g—<vk- A^c-O Oi J J 1 O J^r. O*' b^5 . ) 

.oiy a^-; jku dkskj jj Ua^» a^T yjL> aT ^ liC>l j! oT^op- 

Elements .y 


1 ^ 



Jb I J LlX* Ji 

lO***’ i a^j<.—> txs ^j.j i (jU^-L AaV-> jjL. jl ^jj-j JL> 

iwUj^ J.-L/> J>« J LUsAj 0*f jj ^ 3 * 03 —* ^4^' -5 4*i J-~ 3f J ~ 
Jb'lftJLi O-? b A j? jJU- A$ ^Jb U^S 3 ?y*y cs44>l i lj J*djl? A*v^ j& 3 
UaS! 4»* 1 jbjAj Jabs a5\L Jj la J.O Oj b ^-^' s ^ , -^' a (J?4 , k^l 41 

•C-fc**» I a >-UX> 

^lA^O U| .O^b 3aLj jU^’ b v^3*p\ J ^ jlj^Ji 

ojj c$3ij>J ^ ^j—-• J*^l jl j cwV^j^; J^/aj a_S ijj jl ji 

: 

4 s 3\> 3b O^ ^ * ^3/ j^ib ^-*-3b y> *& 

3 ^ >\ <± 3 >S Vi a£ ^^3 o\^-33c ):* *£ ^V&Ab 

o\3b bX* Vi i\b£*\ ^-&VjjL&Vi )^c*^i -^\ n—»^*A) ic^. 3 ^ O \ vb^JiAi 

' ^ka \) ^SbbSb biN^S ^Vs 3b )\ ^s> V> .J^ ( Vto^3\3 ^ 

L< 1 . bAJtj 9~ ( j;3j ^ j—t I {£3 1 3 i ^^ 3 '^ > 3 ~ rA I .3 4^ I Ji 

(J^JS j\$ ^3^y I o I jhj-*- 5, k I : 2jl j&s <sW" 32 lJsJs 

w>bS bj^e- ^,5oi ^4 ^j^j~-’‘ 3 ^4*I ^b^lj* 0 jl jl4<_g—-** b. I ^Vo^f 

?ib b& I b lv^9 aSj.:>~Aj J ^ oLJl 
a_S tj5\i jjJ jf (^31 y ^^J*^l oli! ^1 ^ 3^Ub 

A^$ wUa> ^ 4^3n?~ il*A*7 aS 03 jS « Aiwl^ ojL3>l jlA; Ji jls>- 

jUj Ov^3s L oJ^ b jj-Sw* a>- j& S3J* b <y. y^ a/J^x^j a^ jL> 

Os-^’^Aj ^<* t^b.A^j.*^?l bisA/* ;03 l —j ^b tj? 33*^ £~ " —< 3 >3 

f (j^cj^lil (Sj^y £_4 ? > e * tffb>4j c^l^US^jb .1 

«Lp 9 ( 4 25 ^” J3 £il J t^lAlaaj jl lO-'f o<A-X AZwIJ5"<0«l (jl A_ S 

.b(jl b (jl 3 >^* -be- db 

JUj^J 5 3jl^ y3 1 J ci^l Ji < j4 5 AacOJL^ ^ b <^oA 9 ! A*uOO^ Jb 

^Xii C^i^L^el A__5" cj i V 3>3 ^w> <tXdib 3sy 01 Ji c4b> ^jUi a5 

• vXo IaJ 4*><ctJCi 


IV 





1*1 


£ 

<W«-XX& 


Aj J XX* Xj jl J —^ AS Xll<*j> 0^>" ^ Ji 3 0*» ©3 

a_Sxx. J*^U x^ a J ^ k . n x;j!x; c£Iaj^>j k ^AdUjT g*& 

t5§d^ tjko ^SX*^*; l--^o Aj aS i(jj\j* ^ 3 ^ 3 * J^{ 
U! o^_S CJ L* f J 0 l(jlX j b -5 cw* ^ 3^3 fi J^l <LM»- Xi cu^i 
i^jl^^.X>j* Jvsl ‘XbjjUjb ( ^A fi olj ^b.i $3*2* 

<jl <_£JjAj i j—>- j\j osjAS j\ lOAI a XX pii© A$ ^dS XX U 

!x (j IXX^JX bx I X*>- AX* Xj I aS cx 1 Oj b 1 (S I ji *^-^(_<' <3 J ^ x* 0 


l^ls£?i ol 3 j J& j}>- Aj* L I j5AXj XX I J^fu C-vo^Aj tO*Xb A$3j*& a 

* X**g 1>^j | *> ni-"-^!-^A i 


A$ 3_^j ^jj I ^jkcXJi I (^jl jX p 3 * jJ*>^l XxLj f Aj ^jd ^"C-A^Xi b 

a_£ 3 ^V©\* J^’k o©xb xl xbxfp-k c>!oljS u^bAj 

4_i 'Ai.Jii ^LVlfc L Ij |<_.VaX \) <^0 b.=L v b^>0 

^VsVad \^\Skfe L k « N Ij w^s ^ vC^b** \X \b ^ ^>b i>y^3 Xxib 

V*-■A. 4b»b X\i4i \ 3i> )\ 3 

X*j X\i Vi brL '^Vi ji Vi Ab&i t k *'dl*w i \) w**»A 

A^,a X^j L Ll*^^ j^XaIs ! I ^ 3^3^ 3^ ^ ^ 3^~ ^ 

^jA> 3 » J^?l !j l^/Tjl ci\d^ jSl A^^*J3 .XX^A UA^sXs^yJ 

^u .pj —« \j (^j(^ ^3^3 —^ Jk^^ aIa^j jfX^ pXS ^ j 

.CH^-vo | C-*^ 1 Ji Ij |t-X^ i - 3 = *"^ 4 A>cJ l aS ^aS^ 3 A 

<S ©b ^ j-S y hj*> *_£ x^ 

(_^jljj ^3^3— A {}^ ^xbi <_£l ji ^dl^Xt>\J k b X^ 03 s ? •*—^ 3 ^ (_rb^ 
« Xaa 1 ^ j ^3 <J^t ^’^xi (..^k ^ ^d3 v *^ A^-_X^ 


L“ cAZj L^yj l^>- *b jl a 5" <5ibj^>U (jI JjA aT ^J b^ys . j 

l# 1 Aj 45" ( * y$ I b ^1 I J Vk * 3 _) I ^ 

{_£ L^bjx ^e*5>&^ CX5 l> (^ I A) ^20 4j ^ b tlX**' I (Xd ^ * L ^ J '—'* J ~‘ 

, tXi (AX k^d < b J J 3*^ ^ukA*^ c 5^ b® 01 ^3^3^ a5" 


U 






j$ 


:c^b jl ji AS^Lb iUji j ^jf c-aU d^ y 4 u^ u*' 

•X*>L jl j&s j-v^j..—* J^f a>^z> (j^-M 3 ^ lSj!>> 

O \b <x£ \^5^“ ^ £-^3 )\ ^5 i^ (j^ (jd i j V 1 -? 

isvsi. \^\^ ^V*0 3^ ^ '*—w-»i ^i»Vi A&e&*p '•^A iakj^. 

Ij c-SC^Jj' <_£IA-s^X/ o;y Aj j ijt$ L x?3 <j0j~9 <V*d I c^i^.i \) 

jlL*> j\ jzL>j ^jj _f 4 Ls^-^^y ^ oJ>>- ^^5 LjO cjji 

caS ij—S Ja£>U- ^Jb jZa ^y>y Cf^j 3 - ^ c>b 3 ^ (^Iaa^Xj 

o t5w-’i £H b* (jd I t Jj Loj Ji^L jp*^-{ a^JAa alSU^^jl ^.A j^As^a 

a — )Ij A**^s?^9 t^5v> fj^lm* >A/J I^j ^ A$ k-V^A ^^^j Ij L ^3 jl iy >-)LkU 


^j.*s-_^» J^i ^ .kJwi c5Ji CS'^'^ 5 ! k* A^JXfc ^ Ivj I *^,7 jj ^kA_j 

y Vk aS c-—> i^ jj^aj j ijii J/ J*^1 ^ o 'c£3l,^ 

.^^ejUl ^Swi^u ^j! JJ Js^l O^S^ ^ U^ <j~i t>i!3' -? 

jI AS ^5o- JI Jj ^ Ja l>- j L Ij I a 5 ^JJ 3J-^A UI 
^5s^^>* Li (_£jf j^—J ^ j.y> ^^ J ^ A —S LtoA>tJj ^A Lz< (j A— 

tSl_H c£ aIj cs^^y OJ J>^y u^^Aj aS C^;J* ^£0 ^-T^^J 

^1 A_^ ^lA^'iJ»iA ^S I A„S ajt^l A*^j ^jIAj ^ iAa^JiAj I aJ t**^ l!^* 

4<-L£ Ij j“~~L >Aj £j 1^*1 jj I S ^j »Aj tj i-A*a» Ij IS^j L**» i a^^5 

I ^J[j i-Uj 3 i Jj I 4^4 [>t^*4j Lk*' y^*^ 0 ^jy*^kAlA 4 J t,w«4^A J>» I ^*j 

o^jS ^ 1»-Aj j jl ^aS ^3a Ol3ll« ^Lft j e^I j ^J 

.»-lIrt9 Ij I A*a>i-UA ^j j l5L *^y l)' kAd.»>kcj I twlw «^^j-., 

3J-J jl^A^f^ ls L>’ c£j) j.) 3a AkuJla J J^is J.5 ^g^w^y (jlfr^Jji 
I^)^^J*k«J ( ^ ly{? LflJ A^ Jv/sA < g Ll>cJ Ak*»tXj& d-> lili« A*^wllA (J J*p\ J 

y o o j\ J*~y. A-k*>»-UA ^jl a^tAi^l Ij • 0*9 ^5 

(^IaA^UZA AmuXIA A_ $ lXm> Ol 1 

. Cj>- l>*> ol y jr^L-* s^*-5-a ! U 



LJ <WOXP 


.oi j5 AsyJj j*X^ (J! jSsli f 4^j [>ZA I ji wU wl>- 

^5 Li <Jf>* tjl jl jV^b-* j^il Ji ^5wO>*lJ U- 8 -"*^ 

AjjS jj I ^ .}jj j^L*j Jjji 3 ApIjS jl 4j* 1>- b.^S ^So' Ji 3 

jl^oLuiU «Jftiij ji lj ^^04^ ^U^j;l b ij^>-ji 

_J,A*j 33 ^ A*^yy -*,,** -■-■•■■< Aj L* 6j j I Jj f _ji ji J jl A# 14*9 ^_5 

Jj U ^'T^wU 3 ^*T aS 

J~*e jL~j J$js .JJ. jj ^Ia^/L^o jl>^ or>* oj; J 
4*J> ^PAj jjdSI *0*3 bji j I IjlJaL^*- 4 A**. 1 Jl£> 4 j ^S Jj $3~>~3 ^ Jji ^jV 
. pjjlj^j JJ jui^ OwU^t-9 Ojy ji fJ Ul4j aS l^lJi ^vsiju ji 
jlj^ ^ iJJ- 4 ^U>tiv£> j 4>Ja*^« o^i jj 

Ojlp ^5bj jLf 4 j Sd-^l ^JSwi J<Js!ji?| ^1^29 jl 4$ 

"jLL-S ;_j ^.zuJa ^iivJ ^<Jyu 4**>i-UA . I 4>tAv3 4 *<j<_UA J | 0*^1 

^ ^ I.ft4>» Li 3 i l jz^ > b»»*>I Ji jL*»*j 4_S (£3 3 ^ A jjiJJjb *A*j L# ciJaa*»*a i $ 9 a* 

L-a_jA ji L^^ ju$a ji_/ojU jA ji 

jj I . <^>Jl0 3 Ja_>> 3 A^Lzl) (_£ j I JJS j Lp Lg.*ji i JUlSI 


t_fi-i*5^^Ji I jl L 4b I J Lj (jl 3* 0 L*A L (jl 3> 4xJ I . ^ 

^■?J 1>J jl Oj li tdi^j^SCi (_ 51 cxA^oC- J^. I OL i _>l <- 4 ^^ jl 

Ji l j IJ O Lu2S>cAJ Ja^pcyO (jL ! ^^oJp jj ^ 

(Karl Gauss) a"J^Jj^ ^ U I dT jy jl.A^^U j 45 ^li^ ^ 1 j jJ 
J^Ljjl^ a 5" ( (Janos Bolyai) Jsiy. L jl— =y* *i~a >^ (jli<u»jjp j 

Ui4j!L> t\31 isiJ ibi?! ^-uxX-Is I Is (S I Am>ojl£> yzJ*' L» (j^-^l ^-3^ ^J^-****? L^ L 

<Jb Jdr*s> jUojAj J 0LLa,gi3 I j jj",^^53 A.S'tjlj^jcj jl ^yjiS Ul . tUX.il i jl ^>JaJ 

o^ij^ oLt-xJ <Aji aS"^ ji>> j i^5^j jfjizj-A y L*-xXj4j <syp? 

c^lj ij ja (ili jiissi i Arr/rrs i ji at) ^oJiiL L.^ ^ 

I ^ A> 4__S" tXt L_a LJ • iw*“r I tiS^” j Li5^ I j t L j v»j UJ Ua A 

»tXi. 5 ^ f yuj t_,-3 (JJt> Luo 4j 





(U-<Wa)aSo jj^^iJj iJj‘ldwU» Jai> ^dJs i b* ^ IaA**;*Uaj^ oU-^\kv9| 
J} ^ aL?U fjljti b" J$ d^£33 Ji AS CU^l (J 2 ^ <(CU*>I J Ja^.)) 3^ 

Cw 5 1_£*- | 1 ((A>&&n^)) •*£*$j S $_^ltoUl 013 ** (j? I^aI^Aj 

i?U/ i*A ©l&TjU-ib £uk*> j I Aj J Ja>0) ji AkiijJ^ olS^A aS 

^.Lu^JA^JUA !>*u 4 .-U-ib Al*i !^ <J.Uj ^ SL * M O ^ ((^-^1J *^>*)) J I 
.JuloJL* A^-LJo ((cu^tj Ja>-))j ((A>*i*s>)) ce-sJ ^ cjl c.Sjjj oJ d^ 
jjy 6 ^Lj ((C-^lJ ia>-)) ASl^j 23 3UlS^Mk^?l A/jS^jI 

C^m ^jIo4^ Jb-lj aSc~u>! ^jLaa^J^ JJ((A> t i v ;?))J cl^ls^ 

VJUJoL ^JLlll L*jwUa 4>ti^5 3 ^s>- 

jT Jc£f jd 'L$3j$ A^^A <j^j La>- ^j^Aj piJb^ 

i JUs^» ^jl C_Sj,5 — * Jh) J2 0 < —^‘d ^2^ A^wUA OJj.*^ A —J Ij 

jSLjSsi ( jl^jj l(Jftv£> 3} A^twUft ^ I ((CU**»! J ia^))Ji aS 

^IaAjjIj ^^SCj'lj .wUS^ £-la9 o J-S j! (£Ja$ £^3\ 32 J.i Ij 
I I ^ ^>»ii -».-. »J JAj 3bv« t^T” J i 0*^1 j.*S_)ji £3j^ C-’-b** <■— 5sj 

^.^jIa*j 1$ Ajjlj Ax^A ^ JiO) I-lJU® 32 jl (J*J$ 3 2 J 

! t-^v 4 JpO {£ ^*** J "^ ji (£ IaA^mA) tfl S) ^) I ^ ^ 32 AaaJ ! 

Aa/jiAaA (£^3 j* Aj o j . $ / ^ IaAjZjjj {£33 3 ^ A^ 1 ! aJ ^ (3“ ^ * fc ^ >A ' twA ^ 1 

Jl^j b ^ A—S (j I Aj \fi3j*^ i (_5 Jta ^’ I (£3 ^ aS 4^^*^ A^>-li (£3 

(£33 jl jlA j*^ 5^>- Ij C^b^Ajjfj J ^Ij J?jla>- ^IaojI^j*! 

^ IaojIu/I I^Aj Lj aS !^jjTo^^Aj A-li* l^/T^U; 

(£33 32 »C-m^j A^ft/ j** IJ.5 *Aj 3^"^^* 

aJl^H ji c5^j (_^ [^JbA^iXLfr J5 AS ' 2^J — S' Obi»j ^bb>- lAj L .1 

€&&&*?'% 3 ^0^1 J ^£~^> bt>Au»LXiit> Aj I J2> .C^u*j ^ 1 Alaaj 

.tXiS^yyj icX-jJ 2j£A 

Aiaflj j>i C^bgj I £ l^u> La Aj ^1 j £L>cJLa 32 Ajjlj • Y 

,{J Liixisl SL> 




rr 







ji l# \ 3 ^,3^3 A J> 

^ U^ j.^2) JjIoJJ< 1 v^O ^ J* >_/° jij^ o*-^ ^>4j ^—■^ (j^J ^Ia4JJL> 

4 S l §,j !^ i j„*p isjk>- j t( Y J^ 1 ) ^*^31 y* 'bj^ 2 *' k*j4*^1 

jlJU (JJJji \ ° oJ-^bJ 4— S ^J&>- ojb 4_S X) U>* Xl~~£ U>J|wlw4 ^1 Uj 
cJu&- Ji 4_S j I JU- cc*^! f^l 1>*^* A cjlwU y> j£ As 4p~ jj^—? tC*^f 

.cu^l y©lj ^ jT^Jj ji \ ° l/’J* <-4^ <J^J P 

^4^ jG >y & c^i^UA cj^I wUjji tSbh ^oj> 

.X oJuJ/ (^bji c L£^*i-^ <^>Ju0j) £-ilj 

i^\j _ f') ^*+/<Xl$ \ ci j* cJ* ti 4liJUj ^J-*iJi a*vi-Ua 4/^Sji jjb^U jUj jl 

I^JuA^ju 4 jJ.51 1/ (jXv Ji <U*JJAi(jl/1 J-^b J .^3j$J 
^JUj4^*j 4**.'JJA Ji c 4$ oi J JJi (jj4j -Ui i J^JJi 1 J.5J 

^vjjJil 1/ f j&\ j>- aS i jj c JJ <- r ^>-j' a £**J>J <jj J *^L5' a cs^J ^^Julil 

^ 1 tf?i^.__p-' Ij ^^ 3 ^ 2**» 4* j 4> 4 ^ j^ ^ 4 l£ 4 ***^-^y ~y ^ x 

$j~>-3 pA J Ji 1 b‘ (jjJxJ 4-*^ (^tfcLjli 45\b XX.A j y-£ (Ji ^ ^**>jJdib’ 

.j^/jli 


O.J ^^A)J,Ji! Ij (_^Jjw 4.4*) (^Ia4^iA^A ^^..gXa (Ji_^^ ijlj 

4_^ c-**J J 5 ^a LS : 4?-jj jj-il^j 4 $ ^A j$v» xS i^il 

U; ^JJA OJ j^Aj Ij U 6 Jj Jj jl <J-^U- O J (J^ J^ 

j l 1 j (jl^SjL^S jlS c^jjjb JJ»j jl J viJ 1—5- ot> jJ.v 


^UjjJ^i jl c^jb-J 4$ 

01Jj J1 Jj 4^*> JJft 


1 j 1 4 / Ij/ Jjjl 3 .Jjj Ujii y*s 

b ^j£Xa islJjl 4 S lj ^{4^ U- J LS *i'lJ 

>• J (j b Lj JJA l^iSs J 


/fl^T _ r®Vl) (Garhard Mercator) ^Jl—T^-a .) 

ji! 4 _5^" (Sjr-ijX ij"3j ‘<SjX j.— j ^5^4Jji ( ) ^ 9 P — t ^ 1 Y 

^_j b Ji5(S 1a4J*J <j b J C) I J -? b Cb" (J J*® ^jr*' ^4*^*** ^ 1 ^ j Y t t* A 

^J» (Jjj J>j b 


rr 



jl£3*T J& js ^w\Js I %>Ji^j} ^ ^ 

^l^x) U-ji .d/lAXi j j15sj UJli« j.> i a^jxa ^L^lSCxi 4_S ^ 

j ^juisl 4 ^j^j wU>- ^Ua^-u^a* 0.-^1 {j^w 5 

L>Jb 4$ C-i^S A^; <jl &*& A^j’Tj! Uj .^JJ> ^‘■USlb’ 

Jb* jl^ 5j?rJ (JL ^wXuS^ cJuv? JJ (J;*^ 2 ^ lj Ux^J.aA ^j! 

c^IS jj.i2J c 3 ^ ji ^ i j>" <-^2,4 O^ ^ oL^-^UaviJ i aS 

jl 1^9 <_£ I4-* j4^o b 4$ ^£ ^^5'^ ^k>-^Ak*al ui^ 

Jbu 4^ Aj j*jl$>- ‘Aw jljXP- Aj 0^3 dsJjp' 1 ^ v/y .Jj ji-k 
^;Uj lUli c53 jT^aS^S^ ijlj !j <jA*i jk*? \J^ 
oi> ^U o ax^S «c—U o^» J:; U C^ 

a, ^wU>- br £,1 b c-u^T ^ ps»J 3! 

j\j-£ 4*J lk^ iJ j* <J*3-) Cf~^ ^—2 aS U>aJ.i-Xj < —5j2 0“A^ ^ ' 

'^ur 0 

Aa=>“^—7 Jj IS c^?*- I j 1 ^^wtwb f b* (jc Uja^ j,aA ^jX>-1^ j (ji 

.0-^1 j,j3j^)l5Ca| JSj!^ a__ 5 ^b^jopAj W J ^ <3 *^?! aS o.^I 

Jb* _ 4 oW ^X.& oU^vl b g# to (jj a_S c~s*51j (j~i! (j^^ ; 

L_j a—S j j^4j jIj j^la ^} Ltobjjj*' ^5 *^^ c^'a^j 

C^jl jb-$ uU*S 1-X^ cJb Ua/s ijj—^ ^Ue^-U j * ^ yjp tj—>■ 

^jA-JjJa> aS ^^3 J ^-b^- oLv^bj Ji A$ ^aJj.Ssj |»A \j jji ! 

^3* ^ A *f a^x^-jI wU^a ^v^bj wX>» I j Jj^ ^ bxSlj ^A. 

J^ojw J cb!^ cu^i^jl^ c^U 4> ^ 

31 ^ by ( Jj>j*p b .t-XHu^A ( j^> i—^ c^-A-^J A*u ^IaA^oJXA 

ju b L^; I Jix*^b ax^'1^ Iaa^*axa i aS ^ 

^ Ua3 ^L^5jJ 3 ijw? jA ( ni 5 Ps ^—^ A—S C***J^-Sv ^ lAA^^i C~>Jj*p Aj 
i J1 i O-i 1 la* 0-^9 IJ b 1—fcA^ wUa Ijl^l ^ aS jj 1 . Jj ! ^~^> m 


rr 



Am>iXL£> I 1-^iA j$ 

^ . * 

o JS J>* \j> j>£ <£\fy j^OT k o'y (j* o o' ^ lS' 4 ^ ^ 

4*j? j& I-L_*J 4_>tJ I AS pjjk (jlij ^LjU- Ij ‘"k k 

jj Ji^ 1 j ^SLJls^I^ *>*m <—SC jl .c^l L5 ^ J& I cs'jta j*r^(_^ 

C*.**>Ji Cdlj L-jl ‘b o' J ^ 4p%A*^ 

il !j ^1‘Uij* j^>- JJ=*J Oj Ij U e jfi ^ 0_*k kft 

<_syy ik 3' W*k' oa <£ p^ o' J (S\^ Ik* 
.oib flp ck5 |**Ai^ <—SCo I aS<^ 30 1^*03 
_ yr^f) '^Sj-^ jj^-l j^-jUbl U*A/YfYY-fc 

^g, axgla^o ^gO»0-J3 ! fjL^aS Ji 4»5 S 4 _a£*S |l^OO — ^ AY &/Yf M 

0 ISy>) jV. k 4?>J*3 (S^&^jtJ cS'jh ^ X>ta 

JU~S (p—i^Jk <(Ow,lj Ja^» £J y*J Ij Q^k* ^jj J> k>- Jijob^S 

4j j>c* <& juxSCj* aS 4^xiS jj I .c*~-l cySwU-U a>J^» jl 

y l*»j^ 4.__j ij ^jIO— i«nio 1^ cO-i ^ySvwA^U 4^pxAk 0 jt j)jS Ly> 

^vo j^j i^\j) c-^>-^ j 4C-*>-k kiz** jljA^oiA <_£U^Oj o/1 

Ij ^^.'OJiIl>* ^Laa^jza 4yj ji ^O—*x« ^l^j*Ajy j tO-i» j! j'5 jks^ 

• j ^jJ 

c-5C J^i pip' ^1 ji jl^O j'—(^14j k* ' k ^LaAaajOXA cJa-^S 

^ Ji ^_g^lj (^kk$ k ' ^ ^ ^ '>"^° Ji' <J I J C-*>- k 

j*)OS 4 j c-~y ^Sl j 4C-*wl c^jj eOO» *!^s <& jk>. 

f jV 4j U^ Ji ! «-j! j—>■ ysk j—f (jk* ^0*111 U ^UUaS jl 

I ji j j I j A Jj k*p| o^3' ^ j^y fl 'j o' o-*’! 

y U^Jk 4j ^U^pI c^^SojlOj'l ^UjIjj I jJO.ygj b jlSCil 45 

Eugenio Beltrami .) 

c*p>~\jjsC^ <j'5j»i ji 3jiy ^>jja aILma JjI aS^JL9 J « ^ 

^>5 01 ^xOua AS*" y UiS <y“*i ^k-* k Qg*3^ c£btf5 

, 0JjL> O^taXft '_ eJds^A Js Iaj 





y! yjVb L j j yyd Aj jr>* *l-> 31 ^ 

J^ljil JL/I^^s jlSaiAjj, c-ij 31 ^ yj 31 ^ j\Sy>- ->* 3>' 

•^-ur 4 

f jT ^y> J j*a>\ &La j?* Aj |j A^JUA ^^Swi^-bJ <~*f y y^ 

Ij 1^9 yly- aS XZ~+a y 4 ^*-! Jy^l yJ ^ y^ **A»bjS 3b 

.JjLiSy oOptf fc-Jj aj t X$y jb^Sja ** J 1 j* y^ ^ ^ 

y& 0 (j&y* eS*^ e£^* y^ 1 * ^ ^ ^ 

L aS |»j 3b*» jbti ^Ibl>- ^ I jj y y 1 -iy”-? ^ 1 (J 25 " 

yJi>- (^UaS aS J~Oy J&j (Jt>- 0“^ tO*w ‘Aj‘^r 

y5w>-U yl j—^ 31 uT y »^— :a (J^l J—^ -* ^^1 y^M^* 

^^ubl o .>1^) y aS ^ L5^ 

4$ ^ j)— -* ys Oy—^ 1^ y —j I t^A*uS 1 y iA_^ I , 5 J1 3 (j^"^^' iS ^ 

♦taUib azJj 1^ ^y -J Jy o^y* 31 y*^^ C-S^y** l, - ,, ** v y 
t py ^5b iy ly- *A*oy yj~5 aj LJ Ip aS ^w>y ^ 

.o^l ^Swa^- U b ^y yis i 31 <-3b ^Ij.SaS y 1 a> y*d 

j—5 j ^^yJsi ^-Uj ji ^ es^y yrT 

1^1 y ^yL:>- ^lay^* <—lX j y j ^ «^ A 

<^ly jly (_y lj c^-94 **»U*a (_$Uj^iu*>i Aj oJb $jt 

y 1J JJ> Aa^-UA Aj J iy jl^ 

Jju A/^ e-AlX>t^ ^UsA^taUA y |fr5s>- (y^** .C^y i£5J ji 

S3y- c-^-wf jl§31’' k " (y^ 2 " 4 A t ;>-31 a$ l^>* !jf <—& y :o-^l Ijj 

lJk> jT A_J ^_S| y<J bjjy c^jl J._; yXA CU^y t*l jJ ! aS 

.-lA^y ji IJ iy- jb^l ^c Ak ^ es^ 
aS y j j.>ya Aj t<\J Uvw« cyi> ^1*^9 ^^wUa y Ji b«l 

a^cwU^s *a_j j i j ^y^ey 4 "^1^ < -"^i y^ 

I JJ.A A_S C-^i yj O 1 oAuSy^-^ C-sAvS? 4 AhUp~ j I .c—j 



4.-M XLSb J2> 1 X J& 3 £,¥*>5* bi3,» J* 


a^U 5 j£\a C-<P-bo C)^* C-*3.i b lj ^ b<i9 

^JUA ^j j—>- 0>-lj 4j$ IJ li <J$J* JjU iU>l b ^b^J 

^UdOpU a^ijtS c£jj (jiljl ■J£ ls > ^ ij k>T i_So 
^_^i. i_-jy JjJ.; oJjT^ jL yi/ £*& ${~ A ¥ Ji 

^Up 4U:>- jf 4_S taJJip ^ i 4—; pi->b ( 3 * 5 ^ jf 4$ 

Lai J J at\jj ^IS 4.S JJ>J CO*-! o*b£< *Xj b 

.wUS^a UWJ 3J ^5b,i jj ^4? 

O l & vJ | jjz*^ L$ | b 3L-A3,3**0 j! 0»*****,J J I b 

bsj* J b*P 1 S -A.am ^ ^. oJ.A.Js I AajJ *Xoh J | 4$ ^ ,3 j^> *Jj b> A&%mJ 

A*>£jt> Jz jA ,*b£> l_i <Xj b ^ilS J (ii^SL^S j ( 3 jtw ^I>-l jl 

^^JJijb A^JJiA l— A iJJ\^\*z3 Ji -3 

J^i J^>- (3 b,—; ^^xis 1 <ujwUa 4 —S J Lp- ^3 I j 3 

' J* J bJJ^ 31 <3^U- <p-ji b ^.Lp ^ JjLv* 

4ju*.» 3!^ j! £*r*J o>**>I jl <£*«>-j oiv? ^b3 

45> b 31 a J b l—»&4 a*j I ^vsi*px«® 4*^*3 iyj b»»3 O^i b 4j 3!^ 

« |»J ^ bejjLij ^blp“ I jf' 4.^»hXvA ^*.4 mS ^^fcvJi>» bj 

jl ja 3ij 31 ^ u.Sjjj ^5^X4 ^ 1 cjUo>- 

(Jj~~Z> {jj— »bp > - 1 31 ji —S 4»^b b (£-)^¥ ^j^¥* ^ b*» 

.c—1 jb J^>- 

^ J-i Ji ! (jb|P^y 31 (3^i b t ^SsamAs*- iJ 

0l5b^o^ b* bju>» ^I5s>*l 31 ^ ba* 3!^ b 4 -V*3 i^3>J ^Ui>‘ 1 

3 !^ ^ I ff 1 i ^-—i bi 1 ^ 0 **p* bo p. . ft I ^3 03^1 

.^ 303 ^»Aj ^s^b J 3l*4>-b J 4>uoJ^A ijS"¥*J>j A J*3»l jbl>- bo 

1 j Is^as 3LgJ j3.^ |Jb ^^ui^b) ^ ^ ^'jAj 3 ^«^ 3a <Uo*Ua ljlIS 

3l^j b^l>* 1 <b ^lir ^| 4^oJJA .<XJ lAj^^owLb I 0 1—5bX i>- J1 
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-c-ib jIS ^bj j Ja*> 

^<-CwaJ .Ji 4_,S ^ ^—5 jlP I 1^ t Lm<A 4_J ( t J^ s * M ^^‘ M 

*C5^ > ' C^b^S ^Xj!> }{ _4J LvA 4 -L>- J)l t Jo^ o^ J^4^ J 

^UjlS ^ j£*JaP jl 4$ ^Swi>-U 4 ^)wUa jS I 

cS^" 9 ^ »C^ b ^>j (jl5C«i <.'>!-++» j? 

UJJiJi 4$ |j ^9 jJs>J 4S 5J.3-J 4 j (_£l4j^ii/ jlwU^tj 1^ 

b-^ j**^ *4*^,5 (S-5J I 4Lm& 

Ij <j^JJ *-§jjj jU^Lj ^>1 jj I ^ U^p- c-^a 1 cjkb ji 

<^la JbJ 0 Jo.^> jiJ lg/^9 4**>JUA ^gSwi>*lJ j! j ^a <j lij Jb L>- 

^j' L»’ <—5 jjt ^ 0 jb*) b-9 I jl 4—S c^C-w^J I o^Lj ! J 4/b I^S jUj I 

(£{%£• 4j (_jlla^ t ^Xjt) JAA) $ U^o I b <j I • 4 *4419 ^5 ^a 4^A>»^vo 

jjiJLj c^b>u b ^g^ui>»lJ oj. i a <-4-4* I ^ j.>J L^sIa J&ji ^sJs | 

,(XJ|.5 jS jb 4 i |j 4 **>uUa J 09jS ^Aj^ Ij 




jf j aS ^IoJpIs ^ >\^S i j0j$ 

%\$ ^~J jl 6iJ2 { jA>J^ b 4__S 4,5 jL> J**+* lj (£j —'^bi 

c_5sj I j ^Ssj^ j£a ^gl5s-i ^1 ^ c3-^ c<-U^L_j 

<Xjj^& <_£L^i» J>J b 

oU^b J Ji ^t&ul i^jlS .^15^/ j J Jtj*& t6bj^t(^b>J cjl&ljl 

ji b C^JUA J*L~« c^U- C5^-?^ o '*> ^1* 4C*^I jl***J 

A>sAm 3 i—5b (^JJji i_A4-iib* J$ b tJaiXi^ l_Sv £_? I jj 4j _Jaj' 

m (J^ <*+&>• u 

ijHjIi0*bk *z~»-\j iSh^J$** 3 o*^**\ '-*tj*> i 'i J^i tlribi 

4>-y ji ^i^- j! tpl^ ^ j 

Ob aSIj^ ik* j to: ji lj O y 3 r £^buS> aj k oyjs 

j L—*x>- i O A y U A ^ h &j » pj (^® c ‘A**’ l~> ^5C 
b o^Lj ^jL.* 0^4' J 0^4 oUk5 ^Iao jf Jj ! I—>- a 5 j^S^o 

(^y 

(^) OA ♦ <X4' = 

& o jj !^ c^w 0 ^4 j A ^ y 


n 



a-ib Ai^b k *oJJ* A 3 A 4—^ J* jl ^$1 
31 t( ^ ) Ja^ Aj U t 3 *yji jJJi (£J^i3 

(J3J A k A j-5l W -CM' <1 r ?-Lj^<s* *•*& OA > r ^j^L' 

o^<i^ 0~jf cs^ 5 ^ £*L* *yJ* 

OA s. BA ' s ^-1 o" 1 -^ * *'ji^ oT ji aS tr JSo. a. 



4 j jjjJ I j*-? 15 ct-li* ji OA 313*#* OA r 03 s ? *-b^ 3* 

c~*l OA JJ ji OAB 

OA • 04 ' = 0 £ v = r Y 

a*J I Lj>tu j jjj .*a/Iaiji ^5 k 0ji b aj c*jw ^ 3 A ^IzaJ 3$ i j+>j 
jt-J*b Al^b jj j.S| 3 ;lj A Alwb Ij A jS\ aS j 1 ^1 j) C-~» I 

• piJ3 1 l\j A 

C j y i j aS A 3 A Ai&A> 3^ ji q C^yij* *\ && ®C* 

.^ 5 >y&£ J&4& ^ q 3 k 3 s> <A& \ k ^ 3 ^* 

t*u;S £-_!>& a*j Uf ijli aj aS ^j |j e^b 


fo 



ISCju I 

l £ p-^ J } Ji Iji ^J^Lfij aL*/ ji 1$/ I^J A$ ^3 L ^*i 

i j-*^ p—^>* ji aS Lj 4— .laA) jl [# i ^L^pU-ii 

• ^C^l UvO ji^J 



oj-»* *(f J^) p-ijbvl^ <7 j k ojib Ji &** <-£ U P 
Ji OA * OA! = <2P Y ^J^ *? (\) Siw|j c-^l k oji b OP 

0***> 1 C?jL^ CM' J CM ^ ajlj J^ V (Jj^ jl 

* (J jt ^ u* ^ OP ui U* ^ p^ j q ji O jl ^ b-* y Ij 

*ji b ^ <^*i ta/i^ p*^ <> jd b Ji oi I ^SgP J OP LS^bJ> a>^* ^ 

.jujuUu 

A^ C»*»«'.> A*^ j^*’! bw« Az.Aj Ji ^ a5> 0 jl' I i ^jA aS L A7Jt | ^ Ap^^7 

.05^ A—w li ^IfcA —1 jl J Aj I j j I ij J5 sj 0-^> IJ Js>- 

*-^» d-kJ l> \ a^23 ^•*?~ j~*^ Aj a—S ^*^ 3 1 j j o. ^ « /3 !_>• j fj^i aS Lj» 


n 



LJ 4-u iiXJifi* 


S jj b 4 —j 4 I 2 A/ jj !j <(0 j-Jb JbUs>! job 

j.j j . c^.-^ I o»Ao j5 i—*>• j*® taX^jj 1 j 4*3 jS j I j9 y^AA 

. 0.^1 a j*p d^b jT^ ,oi& aLa/ jjT ^ jA 45 lj jjj»l 


vO ^ ^ 0 . „.!ka^ yb ^i»b ^ 3 k y± *^y* >x ^ 

k si»«^*o q b ^si=»Vki <&Jii 3^ >xi£ V5 q 3 ^-^So ^y* 




^Ss 1 j <.a! j A xS^ q L Ja>- I 4 /T jj> *S Ij ^Ukl> 

0jib J 3 oj^ •(¥ J&O f^^’cy ‘P b q J k *jih -te Uj+j* I?^jf 
jl -Oyl * 0 A r = 0 P Y ui'jf ^ q y. OP X$j*$> 

• X I jS ^ 4j ^ J <xS pj j*5 IJ ^jj I 

>b\ ^ ^ '•OyiP ^\§yb .r 4^a9 ,/ 

\t«Xt.uk\i k ^".% \m*m»u fj 3 4 v^ V— /? 3 4 3 'X*»V b<W \i> ,ji»A 

N 

Lob a = Loa'b' j Loab = Lob'a' 

B 


& (J5di* 

* 0^4 ♦ OA f = OP • 0 P r ^sjIj jl j^r |j a jSli 



rr 



l5bu1 


OA/OB’ = OBlOA! ia ^ t ^ 1 0) ^ 

.js |aj Uo. tJ uS y* »-6 a_j^I j i_& jj 4_S iOB'A' J OAB Ja 

t 4«S c3- ^ b 

ABB f A 1 jb-^ Ji (£\*j*J* tfj-ftj* ^ fr^ur 4 

>5L*i 31 AS jL>- . / yl'yljS + Z = 7T ^ IjiJ OjS W 

•c~»J iA: y. 6jih <yj 

a !sii J3 jA aS j tides'* J^* *0^(3^ C^i'V & *>*-<**0 JS dS^\ 

.XjS^jJ* j& j5oZ U lj (^U Xj J? k Ai ^ 

b jT 0 j 6 ^ASa>\ fcj-aA* b k 9j*J> b Jd'V uii 

jp JU» U Jc 0 b ^ ij# j o • j^ 4 ^*4^ o*^ 20 ^ 

c~*>I tj^ ‘&j?Fj l F F ^ F 4* b 

0 j-ijs ^( c^JaS ^ ^j4 —JoAj ^ ‘ 3> —F 

•C-***^ ^y 1 I 

[p*A o^j b 4 j 4_S oyjs jJyJ (^bdici *—^ *^iS {j* b ^ 

iJJsJSfj* Ji-t; co j .ib jSy j>- “jib o^ Ji ^.UaU; *j 
t Jb* obi y>~ L^*j I o^ib ji £-—Jb J 

Jibi i J^{S* Ji*V ^ SJ-*& O I ‘-r^ 23 jJ h>- jA 

c^»i jl b O *^*il j 


4\xm>^ *k—i W^&3 *ji ^ ^ VkTv . jft .^p 4 ai<3$ 

• ^\^*>\ v_*ie»S ^ aS N ^V^jaN 


/ c^-b 3a«>>• jj ^*1 ^a»I i»-Ja5 jl ^ kJ**F 1b ^ 

^Uo #J J yy b ^ J A* J l 3* y-^s ^-^aT b B -^J sjJ 
*t b q oj—ib JSo) y>j-s k Sjib * o-~j B J A 

a* iZ.OB'A' = ZOJ5 ‘T Uai “< •|»r s t?* r J OA ' ^ 
jl . q %j-i li j> >i-»"l B 1 C?-^ji ^ *Z05 A — v / Y 
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. U 4m><XL£> 
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B 
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C 


0C ! q y. <-0 jl Ji^ 4 *1 j C r j^tz 

j*i A l j>- J&i t*& £-^ C U / ^ 

fltXi oLj I UrfJ jj ^^A-f *W25 i}i^ (s ^ ^ iiCu I ^ { If C>-k$ 

i q % j — i fi 4j iw*-J y -i—f / Ja-s^ 4»S If bib.4f.-bb Uj C^l 

• I ^JjXj c£) <^i=wsa^i 

O jl *S C-v**>l iS-3J jf q o^ib 3^-/* ^ tA^lf A>*^j 

w 

.C-^I o-b> I *3J* l ji 

q dl5b* I <«-b£b AI^IJU* — $jZL* thjL' k o^ib b / Jo?!- jS f 

.Xs\^j* k j-?J^ Ji 

-uLl/ j ! j} k j* p—* ^r ^b ^I^Ulr ^ k j> / 

.c~^l 

jUub>U> ^U<Uaja/ ^f ^ *tu5 A-UU7 ^ ^ / dlS^A 
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Aa —& ,^»\^Aa\ w*^a£ ^a *& \) ^»V>Aa\ <0 <U*^ 

> ■ >V^S> yl 4^ \ 1 ^? t '*^ 

J& J3 q %j-ik) ji ji l—** 4 <k*> B j A J ( c r *^~^ t-J^) O 

u*} l ® j-tb *—* c^-i* B 3 A tS^kJ b B f J A f s 'kj^i 

j O ji a. 5 ^lojib Aj Jj^a? v4 , 5 / ¥ \r^ >* ^ •‘V^ 

« Ji-lJ q 4.5 b tq «^db aj oj^So B 3 A 

•A! B* *t ^1 

t>ji\i 4a _SU ^V^wN v_AaS ^a 4__S \) •? <^S 

y^A&tiV wUi ^a ^ft» si\ *£ ^^5* \S^l^ 

Ij q .J—ijl5s/l ^15^1 S!j /• •> O j$>j* k*jt\> 

^1 aLai* o^lSl .( Y J^') —&* o ji aS ^*lS y 



j 5 0 q V 0-.4 'i 2 —>■ aLa»‘ j «aj5> jLx>- 1 q j — > A al»*U 

• K*T .A^b j A f <~ri* ji k ** c*;w U 5 -? ^4 (i^y 
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0^4 • 0.4' = 05 • 05' = r x 
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Li 

OAIOB' = OB/OA 
OA- OB - OA! • OB' = r f 


4>c ZJ JO J 
3 


(SJJji A A_S ^:sj Uj1« jo aS ^ 3J** a ; ^3 ^ Aj 

(—>j>J> J^^* ^0 b^ A J1A.™ q 

OA - OB = g 

q b3jzt 0 (J^3 A —$ C^l iJU l? g -XS^i jXJ 

jo aS 1^-iJ) o.-^! ^U»Ij 6J>-h jo 0 aS ^j J c-*^« 

Jo jl ^JaJ U*^« o-^- jo OB 3 OA ji ?*'^ ^A ^*” 

<.OA r * OB' = (r^ /g) A= ^r J jc 5 ^ aLj !j 

04 ♦ OB __ g r 


OB' ♦ CM 7 r f 

:^jjT jL« A/ fj (y) aLIj oj^ j 

OA __ g 
OB’ S 

jl !c-4>&aA OB 1 3 OB A^ i jij 40*^1 dJJ> L-oliO I 0*00 
3J j B> 3 A ^fA3 A j aS^^ISCj* Jo AS Jj i ^Aji aJaj IJ fjij*- I 

XS^A ji ^iojib B f iJ^'J Aj <Uvi3 ,J;jSvjSsi t j r ^J 

•(uA^^c^ </ ^) 

Ju 1^: j Uo a$ cc-^! q 3 q (S j- ^ $ t-A A j* O <j* ^ ^-r*^ 

q 3 q o3jdt O Jjl cJ b-jo *g «<^ o aISjA Jj I J>>1 Ji* j g ^> o jSl 

• 4/T £JJo JJ f JJ cJ l*- JO J 0*4 
,j i jj aLa>* jo ^ jj> Ij /c j^ ^IaIzJL jo q o ^j& 

I l*-* 


r? 



i?U; ji q ^MS? k J q jSl 
^3»i4 j k f'j* I ji ^ i k ji q {j? Jj*’^ Ji 

,c^t Y aJ J q y. q) ij^L5* Ji*V 

jVjMj^ b q S^r-il* q J k %j-i b Ji ^ ol5y> 

Jap» (j^)b ^4-U-J*b k A-^ 0^*w TV J TV J J^d J ) 

j-J<y 6* 1 ^ (yJS^) q ®jib Af'TV' 

*i^ b» 

k A—f c*w q f 3 q * j —ib Ji lS^ jS^ a_S jbJ ^'>- 

» J *.9 

- ♦*-✓ 

k <-> v£\s> >i i^c. q s p V,b -y 4^ 

b q J p o^-ili Ji ji *—A_S i jiJ tOJ! jwMj A**al 
U I^j l ^4U? aL5j ji jj-w b jJ*^ Ji^V <jb j>- *h k ^ c^j 

*(Aj^) 

£ *y5>\i vS.^i A* vl>*»»*i jV/^ 3 M 'OcsAi 3i «A ‘U^S 

*ASU \ k ^ vi*****^ ji.* bs* \ -i.»^\i m 3 m 3^ \^33 ^ 

nL>M.j> o\ 4 b MM f $ 4. M f $ M y± m f s m $ n£V-v*Y*j> 
*z*>»\ Cj>\ MM 1 i»b }b»>^ (yft \ f>s\ \y C, 3 

jT TV ; J jL^J lM j I I J>- 4 TV jj—>- cS^a»' ^2 jf 

171 ji N^ 4—S 0*^1 ^c—i J J—{ J J I C-*-^ J—f \jk^i 

^l^La^- c/t j—^ 4(9 ji NN f J MM f ojb jly 

^Sl .J^b p !j I^j* I ^-LU; aLaT j oaS jj M f N f J 3/TV 

4 / OMN = gp j Z MOA^ = 0 

MM ! P ^ji ^Ijf b .Z 0^ f Af ; = gp 4f 4 av23 1 _Aj co lS^/ 1 


fY 




’15CmJO I 


A M f = p + 03AM = p 

*J>j js b 0 j ^ ^ 4 b M *^as 

M f 3 M j* m f 3 m j—> (S^^* ^ M r N r 3 MN ^l^Li 
t .**.^ ^ j fl **~ .Ju- i —\a I b*J I ^£3 MM ! P cUi« j Jd-V 

>-^—>■ (^p “j— 0) *A —■>- p -|~ <-^— .>" 0 zzz <-!__>* p 

$ —*-o $—*o Q —vo $ —*o 

\) \fc^> ( 3\il v^WiA^N .q, 

j—* j-^A 3^ ^ b n 3 m Ji 

b —>• J.3 ^ IJ yl 3 n 3 m 3* k o^ib A f Ow* 

^(j ^ A bjijl .wUS Jj wU 3 n 3 m 

•A f ri 3 m j> <s^b^ yj djjlj L c^i <^jL^ A J* n 3 m y 

• C^J ^ p^*Ai I ^>cJ i |*A 

A_>t/ i JI .} ^3)^^ oJl^alj J JtlX jXu IJ U^jl Jt <iS ^JLjU 

V.^O-A ^ g ii gA 4^X<W j-" -‘-‘A! jfl 


1. Conformal 



\ i j co ^ ^ c*J ^ s u 3 L by? 

j$ _ Jib <Juaj j A_S *XjS ^jJbjb . J._J.S ^.a^ST T f J T A^jL^-j 

Jji s sj U ^jbH ji ^>- l^jj j. H lS 3 ^. 

sj 3 \t^^e> CV_«*aJ j*3 dj a j s jlo .—Afl ji (7 fj a<i*; ^ j l jl5o 

»|»jj 1 *aS f ^ Ij v q.»aA>A«s\ j 

:C-ij -UaI j+j£> U Aii‘ <_£jj ^ jijJ Jj*d 


Ji J XiLj W b aS MN ©jb djb> 

Jjk Caw ^>i 4 WiV / l£^ ^ 4JSA<^ JJ* b AX?^S j 1 jl aL/j li 

.CLa^ajI ill aL^jU Aj j I ^A^wUls I 

U.,—jt ^.*0 ji> (^j) j_liAA Jj-b» 5 j ^WtaUlsI (J jJs> 0 fllS Y 

Jj j&s* jSii^J Joi y J y 3 b (u b (£J ^ y ^ (J**' CJ k ^ ) {j '^ 0 

y r^r o fl J iJ.U> b u jl J S (J UAki?' I <£ UaI^j U Jj j5 JJj J 

<A/ji j> l$jjL* 1/ Ji! 0 ISb I C^ O j5\Jo^ 






1 0 

. 1 * ) ^s5C*«jJ>'L3 «-U*S>b 41^1,5 1^ 

'jij-S ojl-Ul ^ly_ ur-J S ^ fr 3 f\ tS^I 

■ *MI "- J "* J jfj-o 

^1jI,5 4.—S O *£ ^ 

l3^ 4j ^4 jl iJ^CsJ i£JJ iS^* Jp u^jp 1 

u 31 y4 S-ti* 1^-5 ^‘jjs 4j u h>- jl c*5^ B 

JJi> l j <Cj>|_L/ ij^j^ (^*t j\ j — ylB 'J*JS i<A£> L> <_£J bv« 

* (\ \ J^) 
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U Apci«5> 

Af P\f • '■• 9 Pn-\1 B 


<>U c—IJ Ja->- jl ^La4.— Isa! I jUj Ij 

^L-Aojb P B _ N i?‘ * • <zl/\ 

!j tl^y ^1 yj isWj^ J ‘AB 

y°9 y\ 9 y^9 * ■ * ? .^»-\> 


(Tv. <T 


\ ? * * *9 ^n 


Z\9 ?Y5 * * *5 £* 

: itijji^ w»j ij y*>- 
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°s 

- + 

<*y 
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7» 
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+ • • • 

+ - 

£. 


7s 


7s 



7* 


-S* I ^ ^ y l^l *__»>- j**i 

2 < j < 2' 

.0 < /„ < y s < • • • < y % u-ljl -k^ <j A -=r-y l» *-S ly.3 

ji,u* 2^ — 2 J'^’^" (j»*Ji A; i_Skl 

2' — 2 = —— : {y\-yj + ~^~(y r - yO H- 

7.7s 7s 7r 


+ 


a 


—{y» - 7—\) 


7»-s7» 

y Aj l —Sjj; a_ 1 sj Ij I c-rfIj (Jj^ 


rr 



^SC^k>- LJ 

oJUol^; o f ) ij L-$*T jlo^ <j n t. . . c <x x < a N 

4>&2j jl j>3 ^ (^l>- ^ J :(d*M 0 

2' - 2 < -^-0\ - 7. + Jr ~7\ + • • • 

yl 

+ yn — y n -\) = ——(?n ~ y„) 

y- 

Ca'O''^ ^—. i 2 ~ — 2, ^J'V^ ^>AJ J I ^jSsJ j£.y^2 lS CF Jf^ I 

OJ4j ^ J Z ^ .fc,US^a 

Z=^.ii + ^.^ + ... + ^? - i±. 

a \ J\ a r ** a » 

•f^CS* J ik V 

\j^-> a h l n !o n ‘ • • • 4 f x /oy f N /a N lsW~~ ; N u^ 5 <1^ 

1 jS 0 I 

«2 < Z < 02 

JU- jUa ji j ju tj jjj.>c>ob* j jIsj^ ^.jjiwis^ ij # 

Jup l 3 4-•> b 4 o f Js 3 4 a re 4 . . . 4 a x t a N j 1 ^Sj 

li7 Ci-Ui Cj 1-^ fji I J> f (j b>c.x>A JjM J>$ . C?^*** 1 

C~o~^ ^ jS J Oi (_£ La j! Jjl« 4$ U J 21 jk^a c-v^» Aj ■ _ ~ 2 

(v 5 ) J (r) 4^lA4._isJ ij j! ^si’J Jj.il 4j 4_:s-^7 Ij .wU^S^ J._^« 
wb- J ‘ wl_A>3 l_5nj <_£^ 4_j Z J 2^ -9 2 £”*>* ^ ^ 4$ Jji I 

1. Minimal 2. Maximal 

( (bJjl^ ^-lai J3 l-> jl^A i»_.c9 4.5" L>- Ij ) 4.5 . X* 

1 ‘S j>-“> 4_j C~**> I Ol tfiji 

. 4j tXt5" (_]-wa S31 t aT ^3 ^)J> 


ff 



•AB 0*3? tSjl-jl'i* (jjb S b C—>1 ji \ji ^ <jdl 3 ^ J^LS* 
_jk /^w2^> A$ I jU ptjt J&i IJ Z A$ d*^) j 1 ^X-,a*)U/s 

(jU jP Jjk 4/ c^l ajb ^vJ-Js I 

(d) j = lim Z = lim (— + — 4- • • • + k\ 

\7s A yJ 

^ jJ~J oi5 Vb ji aS I j3 b J>- Aj (j*9j (j i ji aS 

Akk" ^_A 11*3 U Ij ^ jl (&) A.kj|j Ji aS pjjL> jLj jbl>. 

^jlj^l A_kib* ^A ll^lj (JjL** tj y^ ill k>- jl AP\ k*>- «jb e!j>Ji 
jlo£< j) j ^1 A —{ 3 cu jl ^ °jb 

* >AaS^ ^*w b O I Ji Ul ojlLS^ J*l 2T 

^_j Uks Ul* (^i | J—*j Aj ,j I ^ali IJ C-J$C jj J — 3 o ts J.A 

t-UlS c3-U? J-£ AjiS /($ ojb Ji V b Ji aS ^kjJ ^J»Ji AS i jS p-^Aj 
iSlj 2 ^ ^ <£ ^ 3^ ^b i j^ JA I j>- jj£j Lw« j I jl JA J jk a lx> I 
(_$l Jp“l A/ d~*j| eJJ» 6i Ii jljo \ Y J5\J> Ji ^ Ij /4Z) • j I 

{^ 3 J J“f I J -k Ia* I J l—-*l t |^A<UaAJ /.) J /?(7 J AlB 

. p,jS J L^-l c i£ 3 ** D 3 1 Z>C (j^ 

c 



JA J ^k aS j^3j ^Jjb Ij 7 kUL‘ 

y ) { j La <_£JA J jls L kX3i b JJ» b AU)li b>- j I J> aS ^5 



LJ 

y*- (j t Jt+Z' L J s>\a! ^U- ^ j% ^1 <i L .'J/AiJa? <W>J Js 

%»&& l --^ c-5_^>- Aj a*^ 5> c-****! ^4^* a—^ 4< ^ol***! 

SjlJU/l Aj ^JbLja/ j I jjg^i 3^ > * A—>tiv^ (jijJi ^' , ' a ^ 1 

, ( jA>J^ ^lAjj 13 

wUS Jj-LT p^ A* ij p j^>- C-Sj»- «lSy> 

(jij— ?oL*> aj .^L_/^* ^sLju A*ViA^\>\&> Ij P^ j P 

^3J J-* Ca^J- cjC Ji J j|UA 4 C^i 4 j J A>Ju^2aJ JtfU/ <UA ^Sl ( \ ) 

L a/ Li 3ft 4-S a* A>ci*^> ^ I i'A/ ota (JLij 1 u 3a>* L 

j~+fi j 1 L5 ^>J.Jil ^Iftwbw A t A*S I jij J—i-V ^-<^1 j 1 

•W 31 jjtsjlftAiaA# ^UaLsU 4j J U/lo^S 

7 AsacJup^xa ^^mA^jAsN vjV^> ^xxXi A _S jfJ (£-}J <j““d ^ 1 

1 3 O ® 1 ^->3 i aLu/ (31 Jr* j A aS ^*5 (jf J&* J!> 1 --> {£*+* ^ ( Y ) 

JUS JiJL7 iV^ Ij jV Jas^ejLjj^ Ljo C*3« c-*£»A^b £/ 
•finis'* U^' J 7^ *-> M jl iV % -» iV &2» JitslaA^li .(^rj^i) 
I j A_Jaj Ij —i I OM ^ 5 ) OMN csW^* u^j —* (j** ^y* *-??* *-t 

•MNjy = Af N A^ N /7 N : (HJb 






4 A —^ >^iS A ( &) ^ 0 -? tji i jJ 

J{*V c?i ^ y 0* (JS^^ t5 A;>t ^ cf*^ 
v-*>yp ^ 3 w o^-*^* ^ W^- y y > 'f k ^ 4 u4^ ^ 

♦ s "*■*;*■ lft 

Apxi^s^J" Af\iV v o J 1j l" ,5 J^i^j-* J I C-*^ 0 1>J 

.J^ APxiva^.J Ji 4j £-S|j 7 


*S \j R k 

^ b N 3 M -j*dwUl> (\ f J53) j/ O*^ I Ja>- i—5y. 

M‘ 

N f 

u 

0 

If 

Ijl^T^Uoy N f 3 M f 3 iJUJ>U c_5vj,jJj* pAAj ^5 IS SjlJUi^ 4.S <kIzA) 
MON h3 \j jU^J* ijJ s&^UaL^U b^is* ‘A: ^ V**, i ""i 1 
^l^ilt. jj_»- .♦ r *'o t5 _w« y j y I j u jl M'TV' i MN <jk^>- oV-f 

Ux- OM’N' j CWAT 



A/iV Af'TV' 

> y 

_,* J _jis 4_S ^ijS^ (&) Via) IJ J CJjlfi (jj| jl 

.j^S(_y»y ^*7 Ji“V (jjl J< 

^asL^i \3*^y ^ W» ^jSt> Vk ^VsjkN^^i Ciky*.* ^\SAi\ i^OyCj JJ 


rv 



Am>O jL£> 


j\ j.*io J-Lw I d-> l— *j I : pi>- ^ I L I j l^.J ll« ^ ^ ^ 

w«*>A} ia-sL ^ \S^3 2ltA 0)bi 4-5 *^** A ^ J 

• >Mi\ Aib v 

A — $ -31 '^ s ij^ ^ |*i-3b> jLio^isU^ 

33 j At^A^z^J JL&f! J} O-^ L>- t( jM jX*A I {_$4 W V C^>tJ 

>• .O^ i Jt^ij tjjUb J ij«/Uj J CW C-^i J Ja^ J^la 

•jO ^ ^ \“ ->* 0 l 

^LXrf£>4«j | 3 ^A 4$ b Ij ^ c£„^ **A^ c£ j?~ dj^ 

j 1 JLw L O j l* 4$ ^L >Xj j.A cC-*^ I ji^jt O ^ ^ ^ ^ cJi ‘‘^ 

(j I 4$ (£ J>J At Ojb I J (j^*^ <_£ji ^ o5 j>- *U>- 3! <_£Ui 

•iSj^ ^ ^ C-^ I lA^- Ja*' 

* I t ^ ^i *4A l - 1 ^^j ^~* ^4^ & L b ^ ^ 

c<^i j] Jla jj J AiU j! ^aI^u ^IwU? 31 Lo 

ob <_^ib; (.JJ*XJ> £-ilj £*>u SJjfi VL Ji 4.S 

\%l jJb j£zj\JJ\ ^S| j;-1 jib jbj‘4; f*i3by r <y VU 

T A.s-r ^,1^)-^-.^ 3 ^ ^gS5s*«J!>' Li i-L,A ^*^>j 1 3 ^ >-A J 4*a5 V L 3 $ 4$kAL«*> L [ c^ L ^ 

* ♦ * w *» „ 


4$ tiT *$ jS ^»A 1 3 .^* 


. Jj^wb ^ <J4 >kJ 
,>-^j ^7" A^zA^z^j 3S jijr* ^ b 


J& ji 1 j 4 ^* ^ 

^voj^la i 4^*1 wU a l^/ i ji?bu ^l^iSC^ 4S JJ 3+*^ ij&px^m* ^ U^a (jU-fc L 
Lx^Lkva | fJ^L <CU*»b J1 bAjiL^ U{ c*Aj jb 

^^*»«.<v* • p<mS^—^ | Ij C1^ ^_4^^ ^^^»AaA 

©jlJLj I j! JUHj ^ U^ala ^jiy©L“^S jl J^ia Ji 45 ij f^>- 

j 3 f <g .L? Iflj ^aa/iAaA 1^-4 L i L (£ Jt ^ bAA d-*^ 1 3 'ia>' ^ 33 *^{jg* 

^jj y 3a o^_j b *4^4 ^ LJ J) Ia y*^ls At ^> 3 jA4 ALaj j! A_$ 

‘pC'l^LS* 


fA 



t <k>iiL/2/*J JO A_S pJlS^—« (j-*^ 


^ ft 


C-»^ j j^l$k>- cJj i ^ j* C-i5 p-jAlj.:^ 0^*51 pA aS^JJ i j! AS jl.v>* 

.iJj^^^p- ^ A$ (J,a*waA I (j£ Ia tJ 3 1 a^-j^ {£j^ ■-X^ 



( ^ A J^) W ^ {J^ji £*b thltj} lj 5 -? ^4 

^^Sv^x^aj AnB &**£& i=>- b c^>^# b jjj AwiB Ja^ojb b aS 
<-5C-,5jj‘ <y IS SjIo/Iaj j u ts'Ay & J a ^>- js <j ^j .Uj*|©*u 

u>~>* .o^S ^ks F j E jz b ^ 4 /ii? J D J C j* b y^mi? <•o&aj 
‘F.F <j*»^ Jcu^f j&^jS CD y* ob ^aJll J jb ^IS j^Laj 


«, - EF CD t 

ji a 5 cc^ioO j-j- j! a.be 

i * lj ^ 


/ 7 


IJ 144 1^0091.^1^ ^ 


CD c5^ jJ S* J^b> ^S J jb*J ^w 4*XA b w j I b ) X) U*? U jj; l^;T 

(Jjbu i^A 3 <j£j$ J J -b Ji t^I) jFjF djb ji c^\ Jo\i J$> 

t Xib u j—i ,> j^S- j y>- t_5v jl ^io jb jFF ^ wUj I Jt a 

CjJju? j I Ji AS \jiJ d A> ^ »b>^1 aS c*^I qv^Ij 





iSj J J^ •(:><3^ AmB c*^lj ^ji AnB 0 * 3 —*- 
-AnB A3\ c^\ j&>-jS AmB h*>-*j\> 

.O .<—J .6 

a_S fc xii I 0 y B b 4 —5v jl aS ^-* 0 ^ jbij 

I ji ji >AA I 3 b>- >Xvu lj n -l2>-jj 



<^ e ji^.*0 B 3 A J$b u ^>- k bib J~Su*J 

k 33$ ,y>j .JjjI^> I ^ISvwl 0 jib Ij jTj y4 jSj^aj q jj>- 

1L*>jj.t^j-iS^ jjwlSCw jf aS 4& 0 ^b •£& ^Js»Ia7 N 3 M j» q 3 
.(r i j&ls— A MN *b q ^ l$Wl 

A>«uJo in ji CU^ I MM 3 | jj 1& JjSj-*- 'jM l£*J f j j—^ 

C^>I^ Ja>- 4—SsiAj (_£jJ j] »A_A d*S aIa^jj & A . - S ^»j j^S^——* 

ji jJ J.A O^b 1 —5v 0 jj I<-Uj.,o (j*HL •C-*>** , l 0^^ (Ji*‘V lS 




^ Ia <^bvo jj *J“' A_> e A v 5^j jJ *AA <. I i«*a>! J 4 ■ * -*•* jji*-^ 

U y (jlijSj^ aS ^^bAjil ^boji I 3*J j in C**«lj Ja^jJ ^ 

4 p5C j.^5 j * IAi A>- jj b c^ji t jl “W • 3j J^i^ 6 0 ib jj^i b> 4 C***I 


rjJ$\ 



^£5Cmma>*LJ 

45 XluJ* (^J^JaA sZ+*\j <J^>- J& > 3* (ji* & 

• kAwM^lj A**k*»I^ $^^"3 d<*»v*j I 

^\j>-\ Ja-.>- yjy ^ r J$ 3 U j. ^-9'J M 3f 

• ••iA^A x 3A\ ^IaaLaTj iX$ L/jLx^l jty U^4 aLa/j <(^ Yj^) 

4.S Xj Uj jj AM y ^ 

* * * ‘A x A r = A r M‘ A S A x = >4 x Mt yL4 N = yl N M 
• A r <^ A S M A^ AM A s 

j~ —la/ Ji ^— 3i l—i — J Af Ji (T - ^ ^ ^ ^ 

r * 

i ^ j /4 (^Iaa^ aS c^i ^ji oa c-Sy» ^ Jd*V ad 5 * 

.XS^ Jj-U ... 3 Af 3 A x 3 A s (^UaImj4j u_~7y» ‘0 * • • -J y4 x 

^Ua,.,j J ^y( x j <44 x cSj^-^ 

^4^ t£^k^ ^ C^i ji ^ ’^ji^ji 

A ilai* j! JU*y jy A/ 1J^J 3 a j^d V jk aS Ij . . . J 3 A^A X 3 

pAosj-S a_ 5 j—^ 31 i j\ J AM ^y p* <y j$ 

. Jly j j i Aj d l5v>cy *A/ b 3 ^ kks ,51 -X*j ^a jds y> aS C-^ I Jy 

.c^l yAf iS ^3.a ia —>* jiJ3$ oj l^/y ^La i -^ j - M 4 >—^ olA>ty 

Aka/ a«a aS ytJ aj I u 31 ^aI y^b Akl) A/ uy*' 

j*—A JLoAj wUj \ j —9 . OlX^vA T Xz-iiu&oJ jji C-iI 4 / ^j-J ^UaLaj* u 
. . . t i? Y Z?y,, yl0 N ^jLi* a/LJ^Ioa 6jLj 

J t^ jjs jly b ( \ Y J^) cu^l j Jk>- 

A>t-I/ J—i AXflS A^x/ I j! 0 !^ ^ I jtd^^““^ i^J^i33ji A—5 jj I 

aUS ! ^y^Aj AS ylA/ 31 ^IaLa* 4 —5 
AM <sj) j)'** c^*«lj -k^ 31 JJi jy (^IaJsa; JU- jUa jj o^! 

. 0*^1 

CJj Jv^yyJ VIj Ji A$ ^iAkAJi ^Uil^lAj <.j4.M C-^ij Jsk>- aLa/^A 





jlw jUa4 aS !^3 t-Vjb J A 31 aL^U j$ 

AA n A*k^ iI J.X^!^_j _^k/ :oj»* aLa/ /7 C-«^« ^>Ap- jl u-SjJj 

oJy v4#„ k 

C-vw« IJ k>- j—®> J} A—£ <-AM <Sj^ J^ 3*^ ! J 3a>- ^ I ^ b 

.0^1 Jji O.J l^/^ A Lit' cj^ JaA9 J Oi C^ljb tC-^»l 



IV 

^5 ^ AS J*J$ j a j)_ ic.X> ^j.iw'Aj {£j} C-*^ 1 U3aa>- 0 

Aka/ ^ Ij o^jI-U-j* ^—; Aka/ ,$j-£ «ib k*> C~*l M jJ 

ar 



Ll A>Juc> A^Jli 


,2jj jljJi 

t- ^ i l^i * ^ ^ t aIaaj Jaij3 I 0«*^ I ^ ^■‘ > * A—$ pj jL*a> 

.eu^l jl^jl csW^ 2 * 1 4 ^ < ^ 2 ^* o^ (jd! -? J3z 

4>sLuw« 4^> JU-£>^<_£lg.ivai A*,A a5-LS> {j* ^ 4 £}_^^ 

^ J*? I Ji JJUj A_j Ja—U . JS jZxfl J As^A^a**/ j$ «*i>-1—J 

^ '.'^ ica._as 3 ^A*>w> ^aAi 3^ y& $ >\ £>^>o J^t 

. vUv\^ .'v\.? * CL^VAaIv 


u y, aS a^»L j. B 3 A <j^jJ i elS^A 

^ ^JJ -UJ^Lj ^Sl ^C-o^l <-- J ^-Ha^ <_£ *A~ a -b&- jb*A C-»-^i 
S^lJUJ.JLib Ai^ls L_£iAj ^ jl ASpJ JjT^ C-—b O jj>* cS^ ; 
^^5 *La c*-^ l j ia—>- (^ A JSC*) Afyl J O j—* *j 


n 



(J ji j\ Sa C^>l J J aS ^1(1)^!^ jLij‘ <£ I,0*^lt-J^ik« 

B J A iS*J <^1 a;jii5b B 3 A y. l f 3 l 

A_S l^iJ «\ J^) ^ ; ->^ W ^ ^ ‘“^i 



H j5Ci 


ar 





cJ U- a_j (J jJ x* xSj9~ b S y ^ Ij c sj^i* ^ ^ j A 

{/£<£^ a1*s>U (jij'&bjS j B -2 A. (j-^i IJc£^jd Ji'V 

A>tJj Ji J cu^l / ^^JlJsl CUv^I J Js>- il-^l ji *$ 0.^1 <_£IaL^U j ! lf>‘ ! 

aS pS^ o^j-i VU- ‘3bbx* f*j, A B ^ob lsjj l j l r 
C J A Crt B&*J l r j~i 3 ^3 / S l 1 S ^ C 6j^ 

A— $ i£ ^g^dJsi $y.U-^* <—jl jlC ^Jjv? <j£ I Ji Oji^b J^j* 

ji a_ 5> ji ja c~^1 j ia>* <*-5 s 4 jl c^ •■*» I ^ j>* cc^ I u i^jj ij*£y* 
JU5> (_£jlS pJ^£i ^)j,lSt pA Ul £vl«****«y / y ./4C ■^ a> 'flJ^ 

,.J/pAy ^A^A j? J l ^*,j ♦ X ^y 

{_£ Ia Ja^co*** ^jJ <i.A O-^lj AS i J-**’^* A>t*o 

tiJU^f y J j Li j5> A — S ^^Xb 1 ^Uff jl I 3-*y 3 U ji Sj-^ I 

y—j I jf jl J ij^^ Akxj'ji jA ji (_£jJjILa 0,^1 j Ja>- 

»C***’I A/^5ji 

^\i p v^y^Vi-A Cm*\) \sL_si.^ A-£ P A^BkAi ^ i>\ .f J-sl 

»i>k.L S p sJ^V^fc N 'S^3^'^* C1 *m»\) ^Sh^- 


3i ii*\i 


r^j L^‘^5 —> ‘bai lS*i JS\ XijS s.CjiVyA Ij (Sj$ y 1 ^ c**lj b>- 

ZjJ aS j.i JA C-*^-'} J ^Lg-la^ { y?. i-XjJb L AI*w 1^ <Sjl3u» jji 

aLaj JwU' l(_£j IJ^b e JJ» oi?i U j—i ^ (£^$ 21 >~ 

£ ^jjJS\ 4>JL& ji aLa/ jl— -*a b -7 ji L ^/1 yj <—5yj«« jji 

.i>I 

5 3 A b (Toj5^) ^ x» Cm-IJ iaivjji ^UaIza; 

? tw y ^ilj Af ^Aj w oyl-U/ A 3 P y 3 

,pj IjiS^ ijw j# ^i!j TV jSyAi ^ ^bi ^-Udldjii-U^* B 3 p y 

la>- b AS jlk^ JA IJ ^ l^2>- fl 3 Wl (^3sb } o y 1 Xm ji 

g iljjul Ji /72 tJb*l^ji^—4 jl cJabor.* ilx*} Ji J. 


i t : 



B A t A n j A 

1 j ( y : JJP 4>kA»* jj i£j] ^J Ja d«** u i 3 J«2>- ^ 4^*) 

4j' _? tj ^7 4 j (v*) -^1(^31 ^ p lj (y) ^JaS Ij p 

• iAaawA (£3 I l L 

3 i»X> jl^ 3 ( \ ) ^ y JI <J?j^ j) 3a d*v*> I j Ja>- ^A Iwj l> ! Jju 

(y) 3> ^ ji iws ui i(^) ^y 31 ^iju? jj 

(S^c- <£\*^ (\ ) f y 31 i£j^ 3a c-^lj Ja>- <*. ^ t £ S ji 

Kj$>j*<b \j jfc d^j IwX^y o^SjU^i \jM A^ 3a>-ojtjjj clyJ^j 

4ki (j^y tj jlS ^51 *(y \ J^') i^"P f ^ ^ 




AJ>" L3 


<^ 4 k>- (v') a; 7*; f by I MN ^ o^-* OJ 7—s? l£JJ L 

^-}**{£* ^^ <J7*^ »^Y\ j*{77 ^ (_y l -*‘* 1 ^! 0 l {^ ^-^‘ , 0 

aS yCi>*y ^31 y ^j^ja j*y b jjipA (y) ^ 

. 77 > AZiS Y yty 7i 

\j _ S\3 ^j!7J7 aj 7 777 b ^JUbca 4 j aS cu-^lj Ja^>- 73 

. 7 / / J p o-wlj ia>- J3 Y \ ^-?7 7 i *>^ . 7 ; 7^^ sT^b 

C^Ljt Ua3 A>y 73 J ;£ 7^7-* ^l^-U?! T ApxAv2*vJ Jjj L-y 7^ (ji “h-i 

Jj aS ^jIaoTpU b cy A>JUA^ ^ 7 ^ 7 ? W A-v<j7aA 

Ljik&$ ^y jLp a_j b cy!x~i>- U a^*^ «—5\j i y^S iy y> a^U*^ (_^f j-j 

I t^-^oLds ! {_£ 1 A>tJ5^ ji U ^! A>aAv^ 7} (j^IaTjU 

j a ♦-{7*^2? Ji ( 7^7 ^buj AaIaj' b 17 a7JL ^1 A$ 0 ^>I q<X>Jj* \ 

37^p <jj\ yj> 3?o7 j/^s> aj l&jly) 1 lJw 2/ ylsy aTsa/ 7,5 *^5 ^ ty 
. 7 ; J. 0 % f^g *02 i.3 ybj LaJ 7 > 1^9 I jk>> ^I&jIT^ ** J i?J^>‘ j{ 

i 1 ^ 7 Ly] ItJa.v2>* A 1 —*>>- 3 ! 4 l_ 5 jJj —&djjl.3 .( Y Y Y (J^ 1 *—) 

J jZ* I 4/ cUjlT^ 3 J^,jJfj 3 ((C*^U -b>-)) O^y <y 6 j.S <_£77 j> I7 

O--^ 1 i7 ^2. >- C777^ A-_j A-Tai 7i 7Z>* j —A &7 aaaaaa/ c . * * * 1 17 'b- > “ 07—b ^J7 

Lg./ I T A?*cAs<j2^/ 7.3 ^JuUl iya>- 31 . Jj" 77^0 037^/ ^*0 JwJs! 

W c^3l 7^ ^ tTT 1^7^ 7 A Oa*-^ 17(_£ 7 aa«aA ^ ji 37^p aS 

y_^A^ 2 A«j y 7^ ©7 f ( 3 d ^ 7 i^ . 7 Ia^v,-^j ^7] 7J 7 —A ^ 

( O 7 ^ 

oT (^77 7~J \ 0 ^ 7 J J 7 L ^ 7 ^ 7 !-^* 7 ^7- p ^7* 

^la/ub7V? 7 ci>- 4 *j& ^ 7? J7!? yb* jfi aTaj 73 Ul i 337^(_s^ y^7 S 

j ; ; j A^ti^p.7 ^77 ^^-b* .0^1 11*717 —^U'ly^ 7^ 

*( \ J^>l <— ) o^f t y>* 

3 71 ‘■bo I i CL*-^ I ^7^*i 7 »oA 7 A 7 j 1 j aS C 7*tf 1 A^^j 1 Aj A>- 7J 
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Y/i « 

sinh— = sinh (/? + p) ♦ sin — 

Tn n 

^ u>-*- hg p/Yn pj Yjz & ji ij « 

jl <(P/y/i) < sinh (P/Y«) ‘(f'o) ^L^jL^Li 
• pd(fT) J (*Y) eS^Llj ^ 

V s ) sinh (E — p') * Y n tan-< p < s 

n 

<iP <C sinh (R + p) ♦ Yn sin- 

n 

dIS^a d5 3 |*i ji lj \ ) jUj *& J&3 

jk^a (J 4f p r 3 P ‘—Sjjj ft 

<—S jlw» wU>- i_$C (f'Y) Al&J ^I&aLo- J^>-1 J ^Jji 4S 

^<y s jl-^ 6 l* ^ ^Ytt sinh i? 


(fY) 

(*r) 


5 = Yw sinh i? 



... (SjIjmA 


1 -> ‘|~ --^*1 I {£3 L-** 1 ® ^ U 4/W</*«kA 3$ 0 ^ J m “ L ^ ^ ^d ^ w^» W 

• Y7T ^^iiA V 

jP n _^ 4... P^ * jP ^ J t ‘““S^( - S ; * J* 

jl y n _ s J . . t t ^ t ^L-A4iv?l3 4* 4—S Jl-il 

* 

$.Jj>- W 4C^-<**>I ij—*P u j{ *& 4 lj ab ^ ©jl 3 Ju£l> ^Jl j u b>- 

^IfciapL ojb b i (jjLgi 3 •■UlS p^A; l ^ ^ ) (jjjl*** 4 

^ y4;4' *(Yo J^*) £ J y n ^ -? Oi? 

AS Jj O U-S j«L* jS4j ^Ua^ib jl BB ! J * • * J jP\P\ 

<j I oJs- 1? OB ji OB> jl ^kli/ jl 4$ J£.Z~A U;> J*(> ^{iv’ 

<—5C ^ jH j] ua J Jb *b* I j <*-*>• Cwi/ Uj*® l zjy 



1°6 




p 

4 MtiXZP* 


h -.= In cot (0/ y) LUo^^p ^1 ji 

^45 ajb J c4-UsUa>a jJ OO* C$.>^ ^ cS4^k 

JsIa>* .^yJLlal ^Ljbdls^U jj_>- a j s ‘c^l <jl ©JpL$ aS Ij 

C Sin 0 ^ *A——*s*wA 4 !•? .■■. ?> ■ jJ ^ 3 * * * ^ ^ 

jl cX y* ^aJii dj-s? 3 iy n sin 0 4* •■ ■• ■* sin 0 

*f A—>tJd cU—^ mA ^ j ft ^jl—««* ^4 5 -? 45 oL»««*A* 

: |^JJ I ^ C***Uj 

l^* I j,j aS c ^ ±= J—?- Z 1 3 a — ^—>- Z 



r _ ? /_^ 

n Vvv si 


y N sin 0 j r sin 0 


• • 11 1 “■ 


' ' ) 

;in 0/ 


A sin 


4>«Ju J 


Z' \ 


Z .$7>20 


l^J I C-o^mJ Jj L*^ cuj Z j Z^ ^UajlJj I C*«wj 

jIJjl* <j L»a j*j 


a 



i(cot^ + 

Y \ Y 




= — (e h + e h ) = cosh h 

r 



ai'y 


b 


s = « cosh h 





If (_£jlw> <1*31 d*A { ^^ J> i —j! j—3 Ji_-*JjJ (jd^ 

^ jJ _d AA ^ Lj V^j- <-Ls> LuA oAP 1$ jf <J*J* l® ji ^^ 

.oApIs j fj*j$ j i J?IL* 11*3 li 





AS a** «-*>->* oi 5 <-&J 

^l^>-t ^ L (p-j oLJ I 3 JVai^l ijlj a__ 5 <j I ^3 ^ I j o<Xj 1^— >■ 

tl«i ! 4tab ^4 n^-^ 1 (j I ^j&\>- \Z**3*J*# 6>-Uj L»j A ^ C^^5wA>»IJ A*j»A^A 


iaii JU- Ji A—$ dj ^1*2$ c**^* 

.^iS^ <J<UvS> 3* j I Aj <jjai 

t tj^* 3 a c—»lj is—>■ j! JS 3 ^)a_> uis^ ^ ^ ^ 



1 ^ 


f 1 JCa 







aS ! (J I o Cm»i^ l —>• • pi ^ A3 j -kj 1 j ^ p i/ Af ) 

£__L?kj 4ka/ j ^UJ Aka/ ^j^f aS j i Akk’ jf ^k- 4 jt (^lAxka 

HaS/ Af ^5 wj aS cC^*d Of Ij ^ jb ^j.^ # Jap- If 

OJ^* ^kr 

f U Af i ^ 5 j ^>-jj .j^ek ^ J/S j\jJ2 Ja>- J jp~ t 

C-*f Ij 5 6 }0 t ojb^i C-***J ^Pxk*^ <*-->^1^6jS 

t/^“ i>*U A>rA*^? jl (_£lA*k$ ^L>* aSc^^J i aS C-***d 0^* J 
jk* Ji ((C-^b.Ja-^)) U Qk^.^l <_£JJ c5.1a^w> ^^aL“^S ^Sl) c^I 

(• ,*,£ 



0*i lJ A™S Ok***A ^gPtk<^> ^5Li>.lJ ^l— v 25 Ji iAf (j£^>U Af 

^tk*u» A^JJLfc pis^l ^pf^—S 0^1 J Ja>- jJ A—S (_5 j-yfu jk-*A li) C***J 


1. Tractrix 
3. Beltrami 


2. Pseudosphere 



JUU b* ^Va> L 1 J (jt ^ *“^* b? <J I J> J. j? I 

.juT^ ^ Uj_*>*>» jl ^Sv J js~ 'j Uj S yjy ohJi jl-j 

S*-UiS 'J&zxJl* yob jl ^1^" jb <-^1 J 

•pi^bes* 

ySO JlSCaj A/L/ l>^o j-s>-(j^jf y ^liAlai 3 $ <^jl j+* c^*« (j Ja>* J> »\ 
(SjSi* 3 lgJ*T jl ^SC Lia* u$C>. y* A_U>U 

JJ>'ji^jl-^>t-f JjbUc-#^JiJ b\>-jS Albyv jO$y* 

B 3 A J* b b 3 a c^b^b cu^b -k^ Ji c <~^b k>- o lSy& .y 

C A$ J^j^y jl JJL* yjylUS Aj ^2>- ojb J^k 0 l5s/ I iXS 

^<3yk 3$ 0$ b 3 Cl) 3 <Jjk*° 1 ^51j k>- j I <-5^-* '$J** J. 

•^4^j ^^5v ^i. c «S ^*v«i^ 


/^(tt — L A — L B — LC) isjL* ABC o& c^-lw> 

Ij J Jj' y£y 6b ib 4 b&Aj j\J0 S aS 0^1 

aS^I&o I A**ft 3 ^ b 61 j*l \ y 3$ ^S 

CS*^ 4 b^) ijb'ljTT/*^ i^H iCU>-lw> yj ySj^j J.liib _yv? yiAjjlj A^ 

^ .(c*^l oJ j>- jj3> U yv' J5b> ji 



prjc* 


1. Horosphere 



Li <wi 


jT (SJjiJj u *5 b ;£jL~» 4 ^js> Ajjlj SjlJJl .f 

A*L*«J& *\j J*X^J ^£33 J*# ji AS (^&\.m>ZA Ajjlj * d.««***> 

Aw Is ^A^tXwU I A^diA hXkj L* 3 ^ d *-* 0 I 031 ^" 
j*Jl jJ^yt^Ufb aJii-oab <72 f <71 oIjsJ^ i*APol5ys> .£ 

^bfcA<£jL** jl jX J*W» n £-XX> ^ob>*jl fiJbj cSbjjb 

Ojj b ^Ls^* jl Ad.v»A o^b J2> -b[>z* { j^ j b 6 jib 

•d-**>l j^Jji 

Ojb*^ j~?* ^ 6 ji^ £i? J A^JOA l^J U- Ji •f' 

((^i y» J «ojib)) J >\%jt J b Xws aSwU^^ jl&l y*i 

J^U» ^UjjJ I^jLi* ^jjJ eiC j5b y^ji y>^) ^ijb»i yx j5C 
A*fU> Ajjlj jL- 4 >- b <^* 1 ^ jlg*>- ^>-3 _j 3J.A As*i^ JS aS I jij te^b b 
.v^*m-j JJJjia oyj} £-*J J* ^^.AJsI A^JiA J^ AlJ I .^«AiS^.w l.-tj ^j>-3 


% % ^ 

IJ ^aI j jUS ^1_w JLa SS <j; L^SC-^ jl ^IJjj Js49 U c_$Cj 1 J 

Aj b> . j*j)o^ S ^**1 jj £)^£^3 ju—3 Xa A*»>*Ua ^IXjj A_j 4$ 

Aj aS ^jL b AS <_£ 10 I j 3 *’ AS ^j.j »AaIj.>- U ^/U^Li 

d I jt 3 b J^ b-^ ^ < ^ , ***^"ji (j^ b yi3 

A_b»j^" J I c Jj I a JL£> AXJ»^ / j 1 oj b Ji A—S la ji 3 (£ bi bS jiAj I j>- b AS 

^ JAj jt****i C ^ U ^» J j) I I f ^ c'^'i I ») 3 Iaa^ ^»J b^ 



